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The Banach contraction mapping principle in metric spaces is an important tool in nonlinear analysis, many authors have been devoting in generalizing metric spaces and the Banach contraction mapping principle. And then, many generalized metric spaces were introduced. In 2013, Alghamdi et al. \[[@CR1]\] proposed the concept of *b*-metric-like spaces which is considered to be an interesting generalization of metric spaces, *b*-metric spaces \[[@CR2]\] and metric-like spaces \[[@CR3]\]. After that, some fixed point theorems were investigated by many authors \[[@CR4]--[@CR8]\]. Firstly, let us recall some definitions about *b*-metric-like spaces.
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Some concepts in *b*-metric-like spaces were introduced as follows.
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On the other hand, in \[[@CR9]\], Geraghty extended the Banach contraction mapping principle in metric spaces and obtained the following theorem.

Theorem 1.1 {#FPar2}
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Main results {#Sec2}
============

In this section, we begin with the following definitions.

Definition 2.1 {#FPar4}
--------------
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Corollary 2.2 {#FPar11}
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Remark 2.1 {#FPar12}
----------

Corollary [2.2](#FPar11){ref-type="sec"} is Theorem [1.2](#FPar3){ref-type="sec"}, which implies that Theorem [2.1](#FPar8){ref-type="sec"} is the generalization of Theorem [1.2](#FPar3){ref-type="sec"}.
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Corollary 2.3 {#FPar13}
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Now, we use an example to illustrate the validity of our main result.
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From the above discussions, we know that $\documentclass[12pt]{minimal}
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                \begin{document}$F(x,y)=\frac{1}{s^{2}}[b(x,y)+|b(x,Tx)-b(y,Ty)|]$\end{document}$. By Corollary [2.1](#FPar10){ref-type="sec"}, we obtain that *T* has a unique fixed point, 0 is the unique fixed point of *T*.

Existence of a solution for an integral equation {#Sec3}
================================================

Consider the following integral equation: $$\documentclass[12pt]{minimal}
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                \begin{document}$t\in [0,1]$\end{document}$. Then the existence of a solution to ([27](#Equ27){ref-type=""}) is equivalent to the existence of a fixed point of *f*.

Now, we prove the following result.

Theorem 3.1 {#FPar15}
-----------

*Suppose that the following hypotheses hold*: (i)$\documentclass[12pt]{minimal}
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                \begin{document} $$\begin{aligned} &\sup_{t\in [0,1]} \int_{0}^{1}\xi(t,r)\,dr \\ &\quad \leq \sqrt[p]{\frac{1}{2^{2p-2}}\beta\biggl[\frac{1}{2^{2p-2}}\bigl( \Vert x-y \Vert _{\infty}+ \bigl\vert \Vert x-fx \Vert _{\infty}- \Vert y-fy \Vert _{\infty}\bigr\vert \bigr) \biggr]}. \end{aligned}$$ \end{document}$$

*Then the integral equation* ([27](#Equ27){ref-type=""}) *has a unique solution* $\documentclass[12pt]{minimal}
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Proof {#FPar16}
-----

From ([28](#Equ28){ref-type=""}) and ([29](#Equ29){ref-type=""}), for all $\documentclass[12pt]{minimal}
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                \begin{document} $$\begin{aligned} & \bigl( \bigl\vert f(x) (t) \bigr\vert + \bigl\vert f(y) (t) \bigr\vert \bigr)^{p} \\ &\quad = \biggl( \biggl\vert \int_{0}^{1}K\bigl(t,r,x(r)\bigr)\,dr \biggr\vert + \biggl\vert \int_{0}^{1}K\bigl(t,r,y(r)\bigr)\,dr \biggr\vert \biggr)^{p} \\ &\quad \leq \biggl( \int_{0}^{1} \bigl\vert K\bigl(t,r,x(r)\bigr) \bigr\vert \,dr+ \int_{0}^{1} \bigl\vert K\bigl(t,r,y(r)\bigr) \bigr\vert \,dr \biggr)^{p} \\ &\quad = \biggl( \int_{0}^{1}\bigl( \bigl\vert K\bigl(t,r,x(r) \bigr) \bigr\vert + \bigl\vert K\bigl(t,r,y(r)\bigr) \bigr\vert \bigr)\,dr \biggr)^{p} \\ &\quad \leq \biggl( \int_{0}^{1}\xi(t,r) \bigl( \bigl\vert x(r) \bigr\vert + \bigl\vert y(r) \bigr\vert \bigr)\,dr \biggr)^{p} \\ &\quad = \biggl( \int_{0}^{1}\xi(t,r) \bigl(\bigl( \bigl\vert x(r) \bigr\vert + \bigl\vert y(r) \bigr\vert \bigr)^{p} \bigr)^{\frac{1}{p}}\biggr)\,dr )^{p} \\ &\quad \leq \biggl( \int_{0}^{1}{\xi(t,r)\bigl[b\bigl(x(\cdot),y(\cdot) \bigr)\bigr]^{\frac{1}{p}}\biggr)\,dr} )^{p} \\ &\quad = \Vert x-y \Vert _{\infty}\biggl( \int_{0}^{1}\xi(t,r)\,dr \biggr)^{p} \\ &\quad \leq \Vert x-y \Vert _{\infty}\frac{1}{2^{2p-2}}\beta\biggl[ \frac{1}{2^{2p-2}}\bigl( \Vert x-y \Vert _{\infty}+ \bigl\vert \Vert x-fx \Vert _{\infty}- \Vert y-fy \Vert _{\infty}\bigr\vert \bigr)\biggr] \\ &\quad \leq F(x,y)\beta\bigl(F(x,y)\bigr), \end{aligned}$$ \end{document}$$ where $\documentclass[12pt]{minimal}
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From the above, we can see that all the conditions of Corollary [2.1](#FPar10){ref-type="sec"} hold and *f* has a unique fixed point $\documentclass[12pt]{minimal}
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                \begin{document}$x\in X$\end{document}$, which means that *x* is the unique solution for the integral equation ([27](#Equ27){ref-type=""}). □

Conclusion {#Sec4}
==========

In this paper, we introduce a new concept of $\documentclass[12pt]{minimal}
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                \begin{document}$(T,g)_{F}$\end{document}$-contraction in b-metric-like spaces and investigate some fixed point theorems about such contraction. Our results generalize Theorem 2.1 in \[[@CR14]\]. At the same time, an application about our theorem is also proposed.
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